Combinatorial requirement of W- and WT-boxes in microbe-associated molecular pattern-responsive synthetic promoters.
The WT-box GGACTTTC belongs to a novel class of MAMP-responsive cis-regulatory sequences that are part of combinatorial elements. Microbe-associated molecular pattern (MAMP)-responsive synthetic promoters were generated with two cis-regulatory modules (CRM1 and CRM2) from the Arabidopsis thaliana WRKY30 promoter. Both modules harbour two W-boxes and one WT-box. Mutation analysis of the synthetic promoters and transient gene expression analysis in parsley protoplasts underline the importance of the W- and WT-boxes for MAMP-responsive gene expression and reveal the combinatorial requirement of at least two boxes for full MAMP responsivity. In the context of the native promoter, CRM1 is required for MAMP responsivity, while CRM2 alone is not sufficient. Yeast one-hybrid screenings using CRM1 with a transcription factor (TF) only prey library select only WRKY factors. Selection of WRKY26, 40, 41, and 70 requires the W-boxes. The WT-box is also required for selection of WRKY26 and 41 in yeast. In plant cells, WRKY26, 40, and 41 act as repressors of MAMP-responsive gene expression, whereas WRKY70 is an activator. To investigate whether the WT-box is also required for WRKY26 and 41 mediated gene expression in plant cells, both were converted into transcriptional activators by adding the GAL4 activating domain (AD). In contrast to yeast, transient gene expression in parsley protoplasts shows that only the W-boxes from CRM1 are required for WRKY41AD-activated reporter gene activity but not the WT-box. In addition, WRKY70-activated reporter gene activity in parsley cells does not require the WT-box of CRM1. The results demonstrate the importance of the WT-box as a new cis-regulatory sequence for MAMP-responsive gene expression. Based on these and earlier results, two types of WT-boxes are proposed.